This study conducts price discovery analysis in the Chinese gold market. Our result indicates that the price discovery in Chinese gold market occurs predominantly in the futures market. The result is robust to the different measures of price discovery, namely information share, component share, and information leadership share. Partitioning the daily trades into three trading sessions, we find that the dominance of the futures market occurs in all trading sessions. We further investigate the sequential price discovery within the spot market or futures market. We find that the price discovery of gold spot market and gold futures market occur in the night trading session.
INTRODUCTION
This study investigates the price discovery for gold in China on two informationally linked markets -the spot market and the futures market. The gold spot market in China started in 2002 when Shanghai Gold Exchange was established. The gold futures market was established in 2008 at the Shanghai Futures Exchange. According to Lucey et al. (2013) , the trading volume of gold contracts and its derivatives in China is ranked third largest in the world. The consumption of gold as well as the demands for investing and hedging in gold related products is growing rapidly in China due to the pace of underlying economic development. Moreover, according to the U.S. Geological Survey (2012), China is the world dominant gold producer with proven reserves that are ranked third in the world. The gold market in China is becoming more important and is of interest for investors and researchers. Lucey et al. (2014) find that the gold market in China is very disconnected from the other markets with negligible effect on or from other markets. This special characteristic makes the price discovery of gold within China an important topic.
Price discovery refers to efficient and timely incorporation of information into market prices through trading. If the price discovery process is timely and effective, then the market would be efficient (Fama, 1970) . In an efficient market, prices reflect new information quickly and adequately (Lehman, 2002) . In case of similar or related products traded at different markets, new information could affect these markets simultaneously. For instance, when gold contracts are traded in spot and futures markets in parallel, the price discovery can be defined as which price series is the first to fully reflect new information about the true underlying asset value. In short, price discovery studies attempt to answer the following questions: "Which gold market moves first?" and "Which gold product moves closer to the intrinsic value?"
We use three measures to study the parallel price discovery between the gold spot market and the gold futures market. The first measure is information share derived by Hasbrouck (1995) . He uses the variance of the common factors innovation uncovered from a Vector Error Correction Model (VECM) to define price discovery. It measures the price variation contributed by different markets, with the proportion contributed by each market being defined as information share. The second measure is the 3 component share measure proposed by Gonzalo and Granger (1995) . Component share measures the contribution to the common factor by each market, where contribution is defined as a function of market error correction coefficients. The market error coefficients are obtained from the vector error correction model capturing only permanent shocks in asset price. Lucey et al. (2013) use both information share and component share in the study. The third measure, information leadership share, is proposed by Putniņš (2013) as an adaptation to the measures outlined in Yan and Zivot (2010) . He finds that information share responds to both permanent and transitory shocks, while component share capture the transitory shocks.
He suggests a new measure, information leadership share, by combining information share and component share measures and the new measure captures only the permanent shocks on the asset price. Hauptfleisch et al. (2015) use Putniņš (2013) information leadership share to confirm that New York leads the other financial centers in terms of gold price discovery. This exhibits the contrasting inferences drawn from using the unmodified Gonzalo and Granger (1995) and Hasbrouck (1995) that led to Lucey et al. (2013) concluding that in fact London was the dominant center in terms of gold price discovery.
Besides conducting parallel price discovery on gold spot and futures markets, we also carry out price discovery analysis across morning, afternoon, and night sessions of a trading day; sequential price discovery within gold spot and gold futures market. We employ three measures to compare the price discovery across trading sessions. The first sequential price discovery measure is variance ratio between two-scale realized variance and realized variance (TSRV/RV) proposed by Wang and Yang (2011) .
Intuitively, TSRV is a variance that is induced by pure information while RV captures both variances caused by information and microstructure noise. Therefore, the ratio TSRV/RV provides a measure for the price efficiency of a trading session. The second measure is a modified information share measure also proposed by Wang and Yang (2011) . The information share of a particular trading session is its share of the total variance of the efficient price for the full trading day. The third measure for the sequential price discovery is weighted price contribution (WPC). WPC is a simple and convenient measure that uses the share of price change in different trading sessions to measure the level of efficient information, see, for example, Cao et al. (2000) .
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Our results show that the price discovery in Chinese gold occurs predominantly in the futures market. Using information share as the measure of price discovery, we find that 44.47% of price variation is contributed by the spot market while 55.53% is contributed by the futures market. This result is consistent across all of the three trading sessions. However, the result derived from the component share is more mixed. The overall component share is marginally higher in the spot market, but the result varies among the trading sessions. The result provided by information leadership share is very much similar to those provided by information share. On average, the information leadership share is 38.30% in the spot market and 61.70% in the futures market. The result is also consistent throughout the trading sessions.
The overall result is consistent with prior price discovery studies on spot and derivative markets. Chan (1992) and Kawaller et al. (1987) report that S&P 500 index futures price changes lead those on spot market. One popular explanation of the dominance role of futures market is the higher liquidity and lower cost of trading compared to those of spot market. In our sample, the number of trades and trading volume in gold futures market is more than four time of those in the spot market. This seems also supported by the argument that different investors focus on different markets. For instance, that spot gold is predominantly used by slower moving longer-term investors seeking safe haven assets, whereas the futures market predominantly comprises faster moving speculative investors.
For sequential price discovery, we find that the spot market is more efficient in the afternoon trading session but overall price change or price contribution occur more in the night trading session. For the futures market, the market is more efficient in the morning trading session, and the price discovery occurs more in the night trading session. However, the price contribution for the futures market happens more in the morning trading session. The conclusions made from the three measures are not necessarily consistent because these three measures capture different aspects of price discovery.
The rest of the paper is organized as follows. In Section 2, we present the measures of price discovery and detail the econometric methods employed in the paper. Section 3 is devoted to the description and summary statistics of the data used in our study. We present our main findings in Section 4, and Section 5 concludes.
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PRICE DISCOVERY METHODOLOGY
Information share Method
We model the dynamic relation between spot price and futures price series using Vector Error Correction Model (VECM). If the spot price and futures price are two cointegrated I(1) price series, the price system can be modeled by the following VECM:
where ΔS t and ΔF t are the log returns of spot and futures markets, α is the error correction vector which measures the speed of adjustment, β is the cointegrating vector (1,-1)′, Γ is the common factor coefficient vector, e t is a zero-mean vector of serially uncorrelated innovation with the following correlation matrix:
The VECM has two components. The first component, Hasbrouck (1995) measures price discovery as a variance that is generated by information shocks on the common factors. It focuses on the relative contribution of the price movement to total price variance in the respective markets. The market with the larger contribution to the total price variation plays a dominant role in the price discovery process. Following the notion of Hasbrouck (1995) , the market with higher information share (IS) moves the price upon an information shock. Eq. (1) can be expressed in a vector moving average (VMA) form:
and its integrated form is: 
where
are matrix polynomials in the lag operator, L. Ψ(1) is the impact matrix that is the sum of the moving average coefficients. Ψ(1)e t is the long-run effect of an information shocks on each of the prices. The weighted variance of each of the market is used to determine the price discovery. Specifically, Hasbrouck (1995) derives the information share (IS) of the respective markets as:
where i represents the distinct markets (spot market or futures market). Under the condition of no correlation between the innovations of both markets, the covariance matrix Ω is diagonal. As a result, the contribution of the innovations on one market to the total variance can be simplified as in Eq. (6). 
γ i measures the contribution that each market has to total innovation.
Component Share Method
The component share (CS) is based on Gonzalo and Grangers' (1995) permanent-transitory decomposition. The approach focuses on the components of the common factor and the error correction process. The CS measures the contribution to the common factor by each of the market, where 7 contribution is defined as a function of market error correction coefficients. From the VECM system defined in Eq. (1), the two-dimensional cointegrating vector Y t = (F t , S t )′ can be decomposed as:
where A is a loading matrix, f t is the common factor, g t is the transitory component that does not have a permanent impact on Y t . Furthermore, Gonzalo and Granger (1995) define common factor f t as α′⊥. In a two-variable system, we assume α⊥ = (γ 1 , γ 2 ) or the contribution of each market to the price discovery is defined as its weights to the common factor. Base on γ 1 α 1 + γ 1 α 2 = 0 and γ 1 + γ 2 = 1, the component share of the two markers is: Yan and Zivot (2010) assume that the price series fluctuates because of two important reasons; noise in the information environment and the speed of adjustment in response to the new information. Putniņš (2013) compares IS, CS, and ILS measures by a simulated series. Specifically, he studies the impact of different levels of noise and different speed of adjustment to new information on the three price discovery measures. The result of Putniņš (2013) shows that only ILS accurately measures which price series moves faster. IS and CS measures can accurately measure price discovery only when the two price series have similar level of noise.
Sequential Price Discovery Measures
We not only study the parallel price discovery process across the spot and future markets, but also carry out analysis on the sequential price discovery process for the spot and futures markets. There are three trading sessions in a trading day of Chinese gold market: Morning, Afternoon, and Night trading sessions.
We examine the session-specific contribution to price discovery in sequential (i.e. non-overlapping) trading sessions. We utilize three sequential price discovery measures in our analysis: (1) variance ratio or TSRV/RV, (2) sequential information share, and (3) weighted price contribution or WPC.
The first measure of sequential price discovery is variance ratio between two-scale realized variance and realized variance (TSRV/RV) proposed by Wang and Yang (2011) . Two-scale realized variance presented in Eq. (12) is a consistent estimator of the integrated variance proposed by Zhang et al. (2005) . It measures the price variance induced purely by the information flow. On the other hand, the realized variance (RV) measures the price variance contributed not only by information, but also microstructure noise. The ratio TSRV/RV provides a measure for the price efficiency of a trading session.
In Eq. (12), RV 1min is the realized variance based on 1-minute returns. RV 5min,j is the realized variance based on 5-minute returns. RV 5min,j is the 5-minute realized volatility starting from the beginning of the jth 1-minute interval. k=5 is the number of sub-observations (1-minute) in the sub-grid interval (5-minutes), and m is total number of 1-mimutes observations in a trading session Wang and Yang (2011) also propose an alternate measure to analyze the sequential price discovery. Their rationale is the same as Hasbrouck's (1995) information share. The information share of a particular trading session is its share of the total variance of the efficient price in a trading day. They use two-scale realized variance (TSRV) to measure of information flow and estimate the information share across sequential trading sessions. Specifically, in our application of three trading session. We estimate the TSRV in all three trading session within a trading day, then we compute the information share of a specific session as follows:
where i represent one of the three trading sessions within a trading day.
We employ WPC as the third sequential price discovery measure. WPC is the weighted price contribution of trading session i to daily price change and is widely used in conducting sequential price discovery analysis. For example, Cao et al. (2000) adopt it to conduct price discovery during the preopening period for NASDAQ. It is determined as:
where r i,t is the log return during trading session i on day t. r t is the overall daily return. There are three trading sessions (i.e. i=1, 2, 3) in each trading day in our study. The first term in parentheses is the relative contribution of the return for period i on day t to the return on day t, the second term in parentheses is the weighting factor for each day.
DATA DESCRIPTION
Gold Market in China
There are three markets in China for gold contract transaction: spot market, futures market, and OTC market. Despite being very new, the Shanghai Gold Exchange and Shanghai Futures Exchange is now the sixth and third largest hub for gold spot and futures trading worldwide. One special characteristics of gold market in China is that it is disconnected from other major gold markets. Table A .1 in the Appendix).
Contrary to the spot market which is used mainly as a market for physical gold trading, the futures market is served as a market for risk management. The key features of gold futures contracts are summarized in Table A .2 in the Appendix.
The over-the-counter (OTC) market for gold trading in China was established in May 2002. It is participated in predominantly by the commercial banks. The contracts traded include physical gold, account gold, gold loan, and gold derivatives. The total trading volume in the OTC market was 4,500 tons in 2013. The combined trading volume of all three gold trading platforms in China (SGE, SFE, and OTC) exceeded 35,000 tons in 2013. China is the third largest gold trading market around the world; it is ranked just behind the UK and the US. While it is unlikely that China will overtake the UK and the US in the near future, gold trading in China is fast growing and is getting more attention. For these reasons, we believe that the study of gold trading market mechanism including price discovery of the gold market in China is of interest to readers.
Data and Sample Selection
The data of spot and futures trading is the tick-by-tick records that includes time, price, volume, and open interest. All transactions are recorded in the data except the call auction periods that are before the market opening and after the market closing. The sample period of the data used in the study is from January 4, conduct price discovery analysis on gold price across spot and future markets, we employ the data from trading times that are common across both markets. In another words, we use the trading hours of futures market as the benchmark but we remove night trading for Friday. We also label the three trading sessions as morning, afternoon, and night in our empirical analysis.
There are twelve gold futures contracts traded on the futures market at any one time; each contract has a different maturity time ranging from one to twelve months. There are two common methods to construct a single time series of price data from multiple contracts with different maturities.
The first commonly used method is to use the nearest-to-maturity contract as the representative contract in constructing the price series. This method is outlined in Booth et al. (1999) and is based on the rationale that the expiring contract has more information contained in its price. They splice the price of nearest-to-maturity futures contracts conditional on liquidity. This method is employed in recent empirical research such as Shastri et al. (2008) , Chen and Gau (2010) , Cabrera et al. (2009), and Covrig et al. (2004) . The second commonly used method is utilizes only recently issued or on-the-run contracts instead of expiring contracts. Fricke et al. (2011) present the method that uses on-the-run contract with the highest trading volume in combining prices of multiple contracts into a single price series. Both methods examine the trading activity or liquidity when combining prices of different contracts.
However, the trading of Chinese gold futures has an obvious peculiarity. The contracts are dominated by two types of contracts that mature in June and December. Table 1 
Determine the Sampling Interval
When constructing a continuous times-series of return for spot and futures markets, we need to sample the price from each market at a fixed time interval. We want to sample the price information as frequently as possible to ensure the information is up-to-date, but we also want to wait for a longer interval to allow new trades to happen in between our sampling exercise. We analyze our data with time intervals of 10-second, 30-second, 1-minute, 2-minute, 3-minute, 5-minute, 10-minute, and 15-minute and compute the non-trading probability in these intervals. We need to find an appropriate sampling interval for the spot and futures price series in our study. Table 2 presents the trading frequency and the non-trading probability within each time interval.
Our first observation is that the trading of futures is more active than those of spot. On average, there is about 24 trades per minute in the futures market, and only slightly more than 3 trades per minute in the spot market. In the 1-minute interval, the non-trading probabilities are 13.7% in the spot market and 0.2% in futures market, respectively. The non-trading probability reduces as we choose a longer interval. In 5-minute intervals, the non-trading probabilities reduce to 0.9% in the spot market and to almost 0% in the futures market. Among the three trading sessions in a day, the session with the highest non-trading 14 probability is night session for the spot market and morning session for the futures market. We choose to sample the price from each market at 1-minute intervals because it has reasonably low non-trading probabilities for both markets. We also replicate the main result using 5-minute interval and it is qualitatively unchanged.
Summary Statistics
We report the descriptive statistics of data used in our analysis in Table 3 . The summary statistics for gold spot trading is reported in Panel A while those of futures trading is reported in Panel B. The gold spot and futures price decline by 20% during our sample period, therefore we expect to see a negative average daily return. The average 1-minute log return of the spot market is -1.022×10 -6 , and that of the futures market is -1.934×10 -6 . While both the average returns of spot and futures returns are negative, the average 1-minute return of the spot market is positive in the afternoon trading session and the return of the futures market is positive in the afternoon and night trading sessions. Looking at the realized volatility (RV) and two-scale realized volatility (TSRV), the spot market has higher RV and TSRV compared to the futures market. Furthermore, the night trading session has the highest RV and TSRV, followed by the morning trading session, and the afternoon trading session has the lowest RV and TSRV. This is applicable to both spot and futures markets. From the summary statistics, we figure out that the futures market is a more active market compared to the spot market. The futures market also has less return volatility in term of RV and TSRV.
Looking across the three different trading sessions, the night trading session in highly active especially in the futures market and it is a more volatile trading session compared to the other two.
RESEARCH FINDINGS
Stationarity and Cointegration Test
Before we determine the cointegration relationship between the spot and the futures markets, we conduct stationarity tests on the gold price series. We implement the Augmented Dickey-Fuller (ADF) test on the price and return series of the spot and the futures markets. The null hypothesis of the ADF test is the presence of unit root in the series or the series is non-stationary.
Panel A of Table 4 presents the result of ADF test. We fail to reject the null hypothesis for the price series of both spot and futures markets, indicating that the price series are non-stationary. The result is robust to different trading sessions. We carry out the same test on the returns series of the spot and futures markets. We find that both returns series of spot and futures markets are stationary. The null hypothesis of the ADF test is rejected at 1% significance level for the overall returns series as well as individual trading session series.
Next, we utilize the Johansen (1991) test to determine whether the gold spot and futures price series are cointegrated and to establish the number of cointegrating vectors. We examine the number of unique cointegration vectors using both the trace and maximum eigenvalue tests. The null hypothesis of r=0 cointegration vector is rejected by both of the test statistics except for the night trading session.
Furthermore, the null hypothesis of r=1 is not rejected by both of the tests, implying that the system has one cointegration vector in the price series. The spot and futures contract should have common stochastic trend because both of them share the identical underlying asset and arbitrage activity prevents the prices from deviating away from each other.
Price Discovery of Gold Market
We investigate the contribution of each market to the price discovery process of the gold market in China using three price discovery measured discussed in Section 2. We estimate the information share (IS), component share (CS), and information leadership share (ILS) for every trading day and report the summary statistics for our sample period. The proportion is the proportion of price discovery that occurs in that specific market. We repeat the analysis for individual trading sessions (morning, afternoon, and night) with results reported in Panels B, C, and D.
The information share attributed to the spot and futures markets are 44.17% and 55.53%, respectively. This indicates more of the price discovery of gold occurs in the futures market. The median and proportion numbers show a similar conclusion. Turning to Panel B-C, we find that price discovery occurs in the futures market during all three trading sessions. The difference in information share between the spot and futures market is greatest in the night trading session. The information share attributed to the spot and futures markets during the night trading sessions are 35.81% and 64.19%, respectively. While it is suggested by the sequential price discovery analysis in the following section that the night market contains more information, the sample size of night market trading activity is only 53 out of the full 429 days. In summary, the result for the information share reveals that the futures market dominates the price discovery of gold in China, and the result is robust to individual trading sessions.
We also provide additional evidence on price discovery using the component share approach.
Contrary to the finding using information share, the component share method reveals that more price discovery occurs in the spot market. However, the component share in the spot market is just slightly more than 50%. The component share attributed to the spot and futures markets are 51.64% and 48.36%, respectively. Looking into the three trading sessions, the higher overall component share in the spot market is driven by the afternoon trading session. The morning and night trading sessions have higher component share in the futures market that is consistent with the finding using information share method.
In any case, the difference is small except for the night trading session. The component share provides evidence that the spot market contributes more to the price discovery process, the magnitude is small and it is not consistent across three trading sessions.
Finally, we refer to the price discovery analysis using information leadership share measure. The information leadership share reveals a similar result as those of information share; that the price discovery process occurs more in the futures market than in the spot market. The overall information leadership share for the spot and futures markets are 38.30% and 61.70%, respectively. The results in the different sessions also confirm the dominant role of futures markets in all three trading sessions.
All results except the afternoon trading session using component share show that more price discovery occurs in the futures market. The different results shown by the component share method are probably due to the magnitude of the difference and the aspects captured by the different measures. In the price discovery analysis using component share, the components shares are around 50% for both spot and futures markets except for the night trade session. Therefore, the argument that the spot market dominates the price discovery process in futures market is weak despite the spot market having marginally higher component share. Furthermore, Yan and Zivot (2010) compare and contrast information share, component share, and information leadership share. They argue that information share is a metric that captures both permanent and transitory shocks, while component share responds more to transitory shocks.
Information leadership share, on the other hand, responds only to permanent shocks. Following the precise definition of price discovery put forward by Hasbrouck (1995) , price discovery can be defined as "who moves first". According to a simulation study conducted by Putniņš (2013) , information leadership share is the best measure to capture such immediate responses to permanent price shocks. In summary, our results suggest that the futures market contributes more to the price discovery of gold markets in China.
Sequential Price Discovery Process
In Table 6 , Panel A reports the price discovery and market efficiency of the gold spot market in nonoverlapping trading sessions. First, we examine and compare the market efficiency across three different 18 trading session using ratio TSRV/RV. The ratio has the highest value (0.64) in the afternoon trading session, and the ratio is statistically different from the ratios of the morning and night trading sessions.
However, the information share is highest in the night trading session with a value of 59%. The night trading session alone contributes more than 50% of the daily price discovery. Statistical tests show that the information share in the night trading session is statistically different from those of the morning and afternoon sessions. WPC also shows similar results to those of information share where the night trading sessions contribute most of the overall daily price change. The WPC is 60% in the night trading session, and the values are 20% for both the morning and afternoon sessions.
The data used in the Panel A includes trading data from Friday, but there is no night trading on
Friday. Therefore, including the morning and afternoon sessions but not the night session on Friday underestimates the information share and WPC in the night session. We remove all Friday data and repeat the same analysis in Panel B. The information share and WPC increase after removing Friday data, but the result remains qualitatively unchanged.
In Table 7 , we analyze the price discovery and market efficiency of the gold futures market in non-overlapping trading sessions. The TSRV/RV ratio has the value of 0.49 which is the highest among all three trading sessions in the morning, indicating that the futures market is more efficient in the morning session. However, the value is not very different from the afternoon and night sessions. Looking at the t-statistics, the TSRV/RV ratio in the morning session is not statistically different from the ratio for the afternoon session. Turning to information share, the night trading session alone contributes 45% of the price discovery while the morning and afternoon sessions contribute 30% and 26%, respectively 4 .
Looking at the WPC, the morning session alone contributes 45% of the daily price change which is higher than those contributed by the afternoon and night sessions. The result from WPC is not consistent with the result from information share, and it is also very different from the WPC result of the spot market. We repeat the same analysis after removing Friday data. The result is reported in Panel B and it is qualitatively similar to the main analysis.
19
In summary, the spot market is more efficient in the afternoon trading session but price discovery and price contribution occurs more in the night trading session. For the futures market, the market is more efficient in the morning trading session, and the price discovery occurs more in the night trading session.
However, the price contribution for the futures market happens more in the morning trading session. The results from the three measures are not necessarily consistent because these three measures capture different aspects of price discovery. The ratio TSRV/RV measures the market efficiency or the amount of noise in the trading session. Information share captures the effective information reflected in the price.
WPC measures the proportion of price change in the trading session out of the daily total price change.
Finally, we limit most of our inference to the spot market because there is only 52 trading days that have all three trading sessions in the future markets.
CONCLUSION
The Chinese gold market is increasingly important because of its rapid growth in recent years. It is the third biggest gold markets in the world since 2013. This study examines the price discovery of gold market in China. We find that the price discovery occurs more in the futures market than in the spot market. In other words, gold price in the gold future market contain more up-to-date information. Within the spot market, the sequential price discovery analysis reveals that the afternoon trading session contains less noise but that price discovery occurs more in the night market. In the future market, the morning trading session contains less noise and the price discovery process occurs in the night market according to the information share method.
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Appendix (Panel B) . Each trading day is divided into multiple of fixed time intervals. The first column is the time interval and it ranges from 10 seconds to 15 minutes. The second column presents average number of trades in the specific fixed time interval. The last four columns present the non-trading probability in the gold markets for the corresponding time interval in the respective trading sessions (morning, afternoon, night, and whole day). Sample period is January 2012 -October 2013. 
Table 5 Price Discovery of Chines Gold Market
This table presents the result of price discovery on Chinese gold markets using three price discovery measures. The three price discovery metrics are Information Share (IS), Component Share (CS), and Information Leadership Share (ILS). The estimates are in percentage term and are calculated from a vector error-correction model containing only one common factor and estimated using the minute-by-minute prices of the spot and futures markets. The price discovery is estimated for each and every trading day, and the mean, median, and standard deviation of the price discovery measures are reported. Proportion is the proportion of day that the price discovery occurs more in that specific market. Panel B, C, and D provide similar analyses using data from different trading sessions within a day. Sample period is January 2012 -October 2013. 
Table 6 Spot Market Price Discovery and Market Efficiency in Different Trading Sessions
This table presents the price discovery and compares the market efficiency in three different trading sessions for the gold spot market. There are three non-overlapping trading sessions in a trading day: Morning, Afternoon, and Night. The ratio TSRV/RV is used as a measure of market efficiency. TSRV or two-scale realized variance is a measure of information flow; RV or realized variance is a measure price volatility that is contributed by both information and microstructure noise. Information share is the measure of price discovery. TSRV/RV and Information share are obtained daily, the reported number are the average figures across all trading days. Statistical tests are conducted to examine the differences of TSRV/RV or Information share between different trading sessions. WPC or weighted price contribution is an alternated measure of price discovery across non-overlapping trading sessions. The WPC is calculated for the full sample. In Panel B, the Friday data is removed from the analysis because there is no night trading session on Friday. Sample period is January 2012 -October 2013. 
Table 7 Futures Market Price Discovery and Market Efficiency in Different Trading Sessions
This table presents the price discovery and compares the market efficiency in three different trading sessions for the gold futures market. There are three non-overlapping trading sessions in a trading day: Morning, Afternoon, and Night. The ratio TSRV/RV is used as a measure of market efficiency. TSRV or two-scale realized variance is a measure of information flow; RV or realized variance is a measure price volatility that is contributed by both information and microstructure noise. Information share is the measure of price discovery. TSRV/RV and Information share are obtained daily, the reported number are the average figures across all trading days. Statistical tests are conducted to examine the differences of TSRV/RV or Information share between different trading sessions. WPC or weighted price contribution is an alternated measure of price discovery across non-overlapping trading sessions. The WPC is calculated for the full sample. In Panel B, the Friday data is removed from the analysis because there is no night trading session on Friday. Sample period is July 2013 -October 2013. 
